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DETAILED ACTION 

1. Claims 1, 3, 5-9, 1 1-16, 18-21, 23-30, and new claim 31 have been considered. Claims 1, 
3, 5-9, 16, 19, 23-24, 26, and 30 have been amended as per AppHcant's request. Claims 2, 4, 10, 
17, and 22 have been cancelled as per Applicant's request. New claim 3 1 has been added as per 
Applicant's request. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of appHcation for patent in the United States. 

3. Claims 9, 15, 16, 20, 21, 24, 26, 27, 29, 30, and 31 are rejected under 35 U.S.C. 102(b) as 
being taught by Deao et al, U.S. Patent Number 5,970,241 (herein referred to as Deao). 

4. Referring to claim 9, Deao has taught a method of providing instructions to a processor, 
the method comprising: 

a. Loading a plurality of instructions into an emulation instruction register (Deao 
column 8, lines 28-37 and Figure 1). In regards to Deao, the program memory, 
element 23 in Figure 1, contains the instructions and, as stated by Deao, it is a 
design choice for location and type, i.e. registers or cache. 

b. Receiving a run-test idle state signal (Deao column 5, lines 12-38); 

c. Providing the plurality of instructions to the processor (Deao column 7, line 65 to 
column 8, line 21 and Figure 1); and 
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d. Processing the plurality of instructions without receiving another run-test idle 
state signal (Deao column 5, lines 12-38). 

5. Referring to claim 16, Deao has taught a processor comprising: 

a. A test interface (Deao Abstract; column 4, lines 42-62; column 7, lines 49-51; 
column 8, lines 22-27; and Figure 1); 

b. An emulation instruction register adapted to store a plurality of emulation 
instructions received from the test interface (Deao Abstract; column 4, lines 42- 
62; column 7, lines 49-51; column 8, lines 22-37 and Figure 1). In regards to 
Deao, the program memory, element 23 in Figure 1 , contains the instructions and, 
as stated by Deao, it is a design choice for location and type, i.e. registers or 
cache. 

c. Emulation control logic adapted to control a flow of the plurality of emulation 
instructions to a processor pipeline following detection of a single run-test idle 
state (Deao column 5, lines 12-38); and 

d. A decoder to receive the plurality of instructions for processing (Deao column 20, 
line 58 to column 21, line 2; Table 15; and Figure 1 1). 

6. Referring to claims 15 and 20, Deao has taught providing the plurality of instructions to a 
digital signal processor (Deao column 15, lines 28-51; column 20, line 58 to column 21, line 2; 
Table 15; Figure 9; and Figure 1 1). 

7. Referring to claim 21, Deao has taught an apparatus, including operating instructions 
residing on a machine-readable storage medium, for use in a device to handle a plurality of 
emulation instructions, the operating instructions causing the device to: 
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a. Load the plurality of emulation instructions into a single emulation instruction 
register (Deao column 8, lines 28-37 and Figure 1). In regards to Deao, the 
program memory, element 23 in Figure 1, contains the instructions and, as stated 
by Deao, it is a design choice for location and type, i.e. registers or cache. 

b. Enter a run-test idle state (Deao column 5, lines 12-38); 

c. Provide the plurality of emulation instructions to a processor (Deao column 1 5, 
lines 28-51; column 20, line 58 to column 21, line 2; Table 15; Figure 9; and 
Figure 11); and 

d. Process the plurality of emulation instructions (Deao column 15, lines 28-51; 
column 20, line 58 to column 21, line 2; Table 15; Figure 9; and Figure 1 1). 

8. Referring to claim 24, Deao has taught scanning instructions from an in-circuit emulator 
(ICE) to the test interface, the test interface comprising a Joint Test Action Group (JTAG) 
interface (Deao Abstract; column 4, lines 1 1-18 and 42-62; column 7, lines 49-51; column 8, 
lines 22-27; column 54, lines 25-38; Figure 1; and Figure 35). 

9. Referring to claim 26, Deao has taught wherein the emulationjnstruction register 
comprises first and second registers (Deao Abstract; column 4, lines 42-62; column 7, lines 49- 
51; column 8, lines 22-37 and Figure 1). In regards to Deao, the program memory, element 23 in 
Figure 1, contains the instructions and, as stated by Deao, it is a design choice for location and 
type, i.e. registers or cache. 

10. Referring to claim 27, Deao has taught wherein the emulation control logic comprises a 
state machine (Deao column 37, lines 39-53 and Figure 22). 
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1 1 . Referring to claim 29, Deao has taught an in-circuit emulator to monitor operations of the 
processor (Deao column 3, line 53 to column 4, hne 41 and column 8, hnes 18-27). 

12. Referring to claim 30, Deao has taught executing at least one of the plurality of 
instructions to monitor operation of the processor (Deao column 3, line 53 to column 4, line 41 
and column 8, lines 18-27). 

13. Referring to claim 31, Deao has taught performing a debugging operation using the first 
and second instructions (Deao column 3, Hne 53 to column 4, line 41 and column 8, lines 18-27). 

Claim Rejections - 35 USC §103 

14. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 1-8, 11-15, 18-19, 23, and 25 are rejected under 35 US.C 103(a) as being 
unpatentable over Deao et al., U.S. Patent Number 5,970,241 (herein referred to as Deao) in 
view of O'Connor, U.S. Patent Number 5,848,288 (herein referred to as O'Connor). 

16. Referring to claim 1 , Deao has taught a method comprising: 

a. Receiving a plurality of instructions from a test interface (Deao Abstract; column 
4, lines 42-62; column 7, lines 49-51; column 8, lines 22-27; and Figure 1); 

b. Loading the plurality of instructions into an emulation instruction register (Deao 
column 8, lines 28-37 and Figure 1). In regards to Deao, the program memory, 
element 23 in Figure 1, contains the instructions and, as stated by Deao, it is a 
design choice for location and type, i.e. registers or cache. 
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c. Receiving a plurality of instructions from the emulation instruction register (Deao 
column 7, line 65 to column 8, line 21 and Figure 1); 

d. Determining a validity of a first instruction of the plurality of instructions (Deao 
column 15, lines 28-51 and Figure 9). In regards to Deao, the instruction is only 
valid when it is 8 instructions wide. 

e. Providing the first instruction to a decoder of the processor if the first instruction 
is valid (Deao column 20, line 58 to column 21, line 2; Table 15; and Figure 1 1); 

f Without receiving a run-test idle state signal, determining a validity of a second 
instruction of the plurality of instructions (Deao column 15, lines 28-51; column 
20, line 58 to column 21, line 2; Table 15; Figure 9; and Figure 1 1). In regards to 
Deao, the instruction is only valid when it is 8 instructions wide, 
g. Providing the second instruction to the decoder if the second instruction is valid 
(Deao column 20, line 58 to column 21, line 2; Table 15; and Figure 11). 
17. Deao has not exphcitly taught determining a validity of an instruction of the plurality of 
instructions by reading width bits in the instruction. However, Deao has taught that there must 
be eight instructions in a fetch packet for the VLIW instructions to match the eight instruction 
units (Deao column 15, lines 28-5 1 and Figure 9). O'Connor has taught checking the validity of 
a VLIW instruction by looking for a bit indicating the end of a VLIW instruction (O'Connor 
Abstract; column 2, line 6-19; column 2, line 53 to column 3, line 9; and Figure 1). In regards to 
O'Connor, the end of bundle bits are like the width bits, since it shows when the VLIW 
instruction has reached its maximum size, i.e. width, in regards to the number of subinstructions 
found in an individual fetch packet. A person of ordinary skill in the art at the time the invention 
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was made would have recognized that the end of bundle bits allows compatibility between 
various VLIW systems and eliminate the slower clock cycles needed for dependency checking 
(O'Connor column 1, lines 36-45 and column 1, line 62 to column 2, line 2), thereby increasing 
compatibility and speed. Therefore, it would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to incorporate the end of bundle bits of O'Connor in 
the device of Deao to increase compatibility and speed. 

18. Referring to claim 3, Deao has taught storing the plurality of instructions in the emulation 
instruction register in subsequent clock cycles (Deao column 8, lines 28-37; column 20, line 58 
to column 21, line 2; Table 15; Figure 1; and Figure 11). In regards to Deao, the program 
memory, element 23 in Figure 1, contains the instructions and, as stated by Deao, it is a design 
choice for location and type, i.e. registers or cache. 

19. Referring to claim 5, Deao has taught loading the plurality of instructions in parallel into 
the emulation instruction register (Deao column 8, lines 28-37; column 20, line 58 to column 21, 
line 2; Table 15; Figure 1; and Figure 11). 

20. Referring to claim 6, Deao has taught providing the second instruction to the decoder 
after the first instruction is completed (Deao column 15, lines 28-51; column 20, line 58 to 
column 21, line 2; Table 15; Figure 9; and Figure 11). 

21 . Referring to claim 7, Deao has taught providing the plurality of instructions to the 
decoder after a first run-test idle state without entering into a second run-test idle state (Deao 
column 5, lines 12-38). 
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22. Referring to claim 8, Deao has taught providing the first and second instructions to a 
digital signal processor (Deao column 15, lines 28-51; column 20, line 58 to column 21, line 2; 
Table 15; Figure 9; and Figure 11). 

23. Referring to claims 1 1-15, 18-19, 23, and 25, Deao has not exphcitly taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
claims 11, 18, and 23). 

b. Aborting processing of any invalid instructions and loading a next instruction of 
the plurality of instructions from the instruction register (Apphcant's claims 12, 
18, and 25). 

c. Loading a next instruction of the plurality of instructions from the instruction 
register if a no-operation instruction is loaded (Applicant's claims 13 and 19). 

d. Providing the plurality of instructions to the processor a plurality of times without 
reloading the instruction register (Apphcant's claim 14). 

24. However, Deao has taught that there must be eight instructions in a fetch packet for the 
VLIW instructions to match the eight instruction units (Deao column 15, lines 28-51 and Figure 
9). O'Connor has taught 

a. Determining a validity of each of the plurality of instructions before processing by 
reading bits in each instruction indicating a width of the instruction (Applicant's 
claim 1 1) (O'Connor Abstract; column 2, line 6-19; column 2, line 53 to column 
3, line 9; and Figure 1). 
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b. Aborting processing of any invalid instructions and loading a next instruction of 
the plurality of instructions from the instruction register (Applicant's claim 12) 
(O'Connor Abstract; column 2, Hne 6-19; column 2, line 53 to column 3, Hne 9; 
and Figure 1). 

c. Loading a next instruction of the plurality of instructions from the instruction 
register if a no-operation instruction is loaded (AppHcant's claim 13) (O'Connor 
Abstract; column 2, line 6-19; column 2, line 53 to column 3, line 9; and Figure 
1)- 

d. Providing the plurality of instructions to the processor a plurality of times without 
reloading the instruction register (Applicant's claim 14) (O'Connor Abstract; 
column 2, line 6-19; column 2, line 53 to column 3, line 9; and Figure 1). 

*25. In regards to O'Connor, the end of bundle bits are like the width bits, since it shows when 
the VLIW instruction has reached its maximum size, i.e. width, in regards to the number of 
subinstructions found in an individual fetch packet. A person of ordinary skill in the art at the 
time the invention was made would have recognized that the end of bundle bits allows 
compatibility between various VLIW systems and eliminate the slower clock cycles needed for 
dependency checking (O'Connor column 1, lines 36-45 and column 1, line 62 to column 2, line 
2), thereby increasing compatibility and speed. Therefore, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to incorporate the end of 
bundle bits of O'Connor in the device of Deao to increase compatibility and speed. 
26. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Deao et al., U.S. 
Patent Number 5,970,241 (herein referred to as Deao) in view of Dowling, U.S. Patent Number 
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6,170,051 (herein referred to as Dowling). Deao has not taught a multiplexer to select between 
an instruction for the plurality of instructions to send to the processor pipeline. Dowling has 
taught a multiplexer to select between an instruction for the plurality of instructions to send to 
the processor pipeline (Dowling column 12, lines 17-21 and Figure 4, element 440). A person of 
ordinary skill in the art at the time the invention was inade would have recognized that the 
multiplexer determines which instruction stream each operational unit receives (Dowling column 
12, lines 17-21), thereby ensuring that the execution units operate the correct instruction. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the multiplexer of Dowling in the device of Deao to ensure 
correct instruction operation. 

Conclusion 

27. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure as follows. Applicant is reminded that in amending in response to a rejection of 
claims, the patentable novelty must be clearly shown in view of the state of the art disclosed by 
the references cited and the objections made. Applicant must also show how the amendments 
avoid such references and objections. See 37 CFR § 1. 1 1 1(c). 

a. Edington et al., U.S. Patent Number 5,530,804, has taught a superscalar processor 
with debug modes from an in-circuit emulator. 

b. Baeg, U.S. Patent Number 5,812,562, has taught a JTAG emulation debug port 
for a digital signal processor. 
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28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

29. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

30. Information regarding the status of an apphcation may be obtained from the Patent 



Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 

14 December 2004 




